Mechanism-based inactivation of cytochrome P450 2B6 by isoimperatorin.
Isoimperatorin (IIMP), a 6,7-furanocoumarin derivative, occurs in many common medicinal herbs. Human exposure to IIMP mainly results from intake of fruits, foods and medicinal herbs. We examined the irreversible inhibitory effect of IIMP on cytochrome P450 2B6. IIMP was found to cause time-dependent inhibition of CYP2B6. In addition, the loss of CYP2B6 activity occurred in a NAPDH- and concentration-dependent manner. About 60% of activity of CYP2B6 was suppressed after its incubation with IIMP at 25 μM for 9 min. Enzyme kinetic studies were performed, kinact for IIMP was found to be 0.071 min(-1), and KI was 17.1 μM, respectively. Glutathione and catalase/superoxide dismutase showed little protective effects on CYP2B6 against the inactivation by IIMP. S-Mephenytoin, a substrate of CYP2B6, mildly prevented the enzyme from the inactivation induced by IIMP. The estimated partition ratio of the inactivation was approximately 211. Additionally, a γ-ketoenal intermediate was identified in microsomal incubations with IIMP. CYPs 2B6, 2D6, and 1A2 were the major enzymes responsible for the metabolic activation of IIMP. In conclusion, IIMP is a mechanism-based inactivator of CYP2B6. The formation of γ-ketoenal intermediate may be responsible for the enzyme inactivation.